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Description 

This invention relates to an infusion catheter for 
use in supplying fluids such as nourishment, drugs, 
blood, and colloids simultaneously to different loca- 
tions in a patient's vein, and are particularly to such 
an infusion catheter which can he inserted using a 
guidewire of the Seldinger type. 

U.S. Patent Serial No. 4,072,146 which issued 
on February 7, 1978 to Randolph M. Howes teach- 
es the use of a single catheter providing three 
distinct lumens for infusion at different locations 
along the length of a vein containing the catheter. 
The Howes patent indicates that prior to the ap- 
plication for that patent, venous catheter devices 
each provided a single lumen which could be used 
for one purpose only. These purposes included 
administering drugs or I.V. feeding, monitoring ve- 
nous pressures or withdrawing blood samples. The 
disadvantage of this approach is that a catheter 
must be provided for each one of these functions. 
Further, the catheter can not he used other than for 
the single function because it is undesirable and 
contraindicated to mix many of the drugs and I.V. 
fluids prior to their entering the blood stream. Also, 
withdrawal of blood samples can not be performed 
through a catheter that has previously supplied 
drugs. 

Because it was common in intensive care situ- 
ations to administer a plurality of drugs simulta- 
neously, there was a need to provide a structure 
capable of doing this without requiring multiple 
insertions with the resulting associated trauma. 
This was particularly true in situations where pa- 
tients required insertion of catheter devices simul- 
taneously in major veins such as the external or 
internal jugular, subclavian, cephalic, femoral or 
saphenous veins. This multiple insertion could re- 
sult in considerable risk to the patient, discomfort, 
and possible bleeding and infection. Further, be- 
cause it is necessary to move the location of the 
catheters periodically, new punctures must be 
made with resulting further discomfort and possible 
complications. 

The Howes patent approached the problem by 
providing a single catheter with multiple lumens 
which terminated at different locations along the 
length of the catheter. As a result, when the cath- 
eter was inserted in a vein it would provide access 
to different locations in the vein. The improved 
venous catheter device was used together with a 
needle as a venipuncture device, or apart from a 
needle in which case a vein was exposed and 
partially transected for direct insertion of the cath- 
eter. 

To achieve these ends, Howes provided struc- 
tures of several types. The first was an outer 
sheath containing individual tubes to define the 



lumens and they had to be attached to the sheath 
where infusion was to take place. An alternative 
was to provide an extrusion having several lumens 
and which again opened in the side all of the 
5 catheter. In both cases the distal or leading end of 
the catheter was simply cut from the sheath or the 
extrusion to provide an opening for one of the 
lumens. 

While the Howes structure has opened the way 
10 for an approach using a single catheter with mul- 
tiple lumens, it has not addressed some of the 
fundamental problems existing in the art of catheter 
insertion. 

First of all it is evident that a catheter, no 

15 matter how many lumens it contains, must have 
minimal cross-section in order to interfere as little 
as possible with the flow of blood in the vein, and 
also to facilitate insertion. Consequently it is neces- 
sary to define the cross-section in such a way that 

20 the lumens are contained as efficiently as possible 
in a minimal cross-section while at. the same time 
providing sufficient rigidity and compression resis- 
tance that the catheter will have minimal likelihood 
of kinking or collapsing in use. Further, modern 

25 catheter placement commonly dictates the use of 
the Seldinger technique which is a technique for 
guiding a catheter over a wire. This minimizes 
trauma and, with suitable catheter shape, can dia- 
late the body tissue as it is inserted thereby ensur- 

30 ing a good seal and minimal bleeding. Howes 
structure is not capable of being inserted this way 
and is in fact designed specifically to be inserted 
either with an oversized needle, which of course 
would result in a enlarged opening in the body 

35 tissue, or by an incision which would have similar 
results. 

A further consideration when inserting cath- 
eters into veins is the rigidity of the tip section. A 
softer tip is desirable so that it will not tend to 

40 apply a load to the wall of the vein while it is in 
position. Consequently, a reduced diameter at the 
tip together with some reduction in the hardness of 
the material is desirable 

In an attempt to improve over the structures 

45 shown in U.S. Patent serial No. 4,072,146, Howes 
adopted a structure shown in U.S. Patent Serial No. 
4,894,057 (corresponding to WO 88/10128) which 
issued on January 16, 1990 and which is consid- 
ered to represent the closest prior art. However this 

so structure, although an improvement over that 
shown in U.S. Patent 4,072,146, continues to use 
the same form of insertion as in the prior patent. 
This may not be readily apparent by reading U.S. 
Patent 4,894,057 but is is clear when it is related to 

55 the earlier patent that the same type of insertion 
must be used. Clearly, if the structure shown in 
Patent No. 4,894,057 were to be moved over a 
guidewire, then the ends of the lumens which ter- 
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minate short of the tip would cut into body tissue 
and become occluded. This is clearly dangerous 
and it is evident that the structure must also be 
inserted either within a needle or by a cut down 
technique. 

The inherent disadvantages of the Howes 
structures are detrimental to the use of a multiple 
lumen catheter for multiple infusion. 

It is accordingly an object of the present inven- 
tion to provide a multiple lumen infusion catheter 
having a minimal cross-section and which can be 
inserted using the Seldinger technique to minimize 
trauma and provide an efficient insertion with mini- 
mal bleeding. 

In one of its aspects the invention provides an 
infusion catheter having at least three lumens for 
use in providing access in a vein to different loca- 
tions spaced longitudinally in the vein, the catheter 
comprising: 

a main body having a smooth outer surface 
and a substantially constant cross-section about a 
longitudinal axis and defining a portion of a primary 
lumen and a plurality of secondary lumens sepa- 
rated from one another and from said first lumen, 
the secondary lumens extending axially of the body 
side-by-side and in parallel with one another, the 
body having proximal and distal ends and the 
primary lumen being offset with respect to the 
longitudinal axis of the main body; 

a tip section extending axially from said distal 
end about said longitudinal axis and terminating at 
a tip, the tip section being of a smaller cross- 
section than the main body and defining an exten- 
sion of said portion of the primary lumen to com- 
plete the primary lumen which terminates at said 
tip, the primary lumen being continuous as the 
lumen extends from said portion to said extension 
to facilitate the use of a guidewire in this lumen 
during insertion procedures; 

a transition portion where the main body meets 
the tip section, the transition portion blending the 
distal end of the main body into the tip section as a 
gradual taper converging towards said tip to pro- 
vide a smooth dilating surface to minimize trauma 
during insertion; 

the secondary lumens terminating at spaced 
intervals along the main body, one of the secon- 
dary lumens terminating adjacent the transition por- 
tions; 

plug material contained in the main body to 
terminate those of the secondary lumens not termi- 
nating at the transition portion whereby the primary 
lumen provides for insertion in a vein over a 
guidewire and this lumen and the secondary 
lumens then provide access at discrete locations 
along the vein to minimize the risk of mixing liquids 
infused through the different lumens. 



In another of its aspects, the invention provides 
a method of making an infusion catheter having at 
least three lumens for use in providing access in a 
vein to different locations spaced longitudinally in 
5 the vein, the method comprising the steps: 

providing a main body having a smooth outer 
surface and a substantially constant cross-section 
about a longitudinal axis and defining a portion of a 
primary lumen and a plurality of secondary lumens 
io separated from one another and from said first 
lumen, the secondary lumens extending axially of 
the body side-by-side and in parallel with one 
another, the body having proximal and distal ends 
and the primary lumen being offset with respect to 
75 the longitudinal axis of the main body; 

providing a tubular tip section of smaller cross- 
section than that of the main body and having an 
internal size similar to that of the primary lumen, 
the tip section having proximal and distal ends; 
20 shaping and engaging the proximal end of the 

tip section on the distal end of the main body while 
maintaining the portion of the primary lumen in the 
main body and the tubular Lip section in alignment; 
engaging plugs in those of the secondary 
25 lumens which are to terminate remote from the 
distal end of the main body; 

applying heat and pressure where the main 
body and tip sections meet to cause plastic flow to 
create a transition portion where the main body 
30 meets the tip section, the transition portion blend- 
ing the distal end of the main body into the tip 
section as a gradual taper converging towards said 
tip to provide a smooth dilating surface to minimize 
trauma during insertion and penetrating the main 
35 section to create openings in the main section 
adjacent the plugs to provide access at discrete 
locations along the catheter when engaged in a 
vein to minimize the risk of mixing liquids infused 
through the different lumens. 
40 A preferred embodiment of the invention is to 

be described with reference to the following draw- 
ings, in which: 

Fig. 1 is an isometric view looking generally 
from the distal end of a catheter according to 
45 the preferred embodiment of the invention; 

Fig, 2 is a cross-sectional view on line 2-2 of 
Fig. 1 drawn to a larger scale and illustrating the 
arrangement of three lumens in the catheter; 
Fig. 3 is a diametric cross-sectional view of the 
so catheter in the region of a tip section and transi- 
tion portion; 

Fig. 4 is a sectional view similar to figure 3 and 
drawn diametrically through one of a pair of 
secondary lumens; 
55 Fig. 5 is a diagrammatic perspective view illus- 
trating one of the steps used in making the 
catheter; and 
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Fig. 6 is a diagrammatic view, partly in section 
of another step in the manufacture. 

As seen in Fig. 1 a catheter 20 is provided 
having a main body 22 extending between a proxi- 
mal end indicated generally by the numeral 24 and 
a distal end, again indicated generally by a nu- 
meral, in this case 26. The distal end meets a tip 
section 28 which extends between the transition 
portion 30 where the tip section meets the main 
body 22, and a tip 32. 

At the proximal end of the body 22, a junction 
34 provides connnection for three lumens con- 
tained in the main body 22 (as will be described 
with reference to Fig. 2). The junction 34 connects 
three flexible tubes 36, 38 and 40 which terminate 
in respective luer connectors 42, 44, 46. Each of 
the tubes 36, 38 and 40 will have a closure device 
such as that shown at 48 on tube 40. These are 
conventional fittings. 

The main body 22 carries a removable wing 
structure 50 for attachment to the patient in con- 
ventional fashion. The wing structure is flexible and 
slit longitudinally on the underside as drawn so that 
it can be removed by tearing it off the body 22. 
The body also carries markings 52 graduated to 
indicate the position of tip relative to the outer skin 
surface of the patient. 

It will be seen in Fig. 1 that the tip section 28 is 
offset with respect to the main body 22. Neverthe- 
less it extends longitudinally with respect to the 
main body and the importance of this will be de- 
scribed with reference to the subsequent drawings. 

As seen in Fig. 2, the main body 22 of the 
preferred embodiment has a smooth generally cir- 
cular outer surface which is continuous along the 
length of the main body. The main body contains a 
primary lumen 54 which is slightly larger in diam- 
eter than a pair of side-by-side secondary lumens 
56, 58. The three lumens are contained within the 
main body and are separated so that they will not 
interfere with one another. There is sufficient ma- 
terial provided between the lumens that the cath- 
eter will resist buckling and the round sections of 
the lumens provide sufficient strength that there is 
little likelihood under normal conditions that there 
will be difficulties with collapsing of the walls. 

The primary lumen 54 is slightly larger be- 
cause this is the lumen which will accomodate a 
guide wire for insertion. As seen in Fig. 3, the 
lumen 54 includes a portion 60 contained within the 
main body 22 and extending continuously into ex- 
tension 62 formed in the tip section 28. There is 
alignment between portion 60 and extension 62 
along a longitudinal axis for smooth movement 
along the guide wire and of course initial insertion 
of the guide wire through this lumen. Also, this 
longitudinal axis is offset with respect to the cor- 
responding axis of the main body. This assists in 



ensuring that these lumens are contained in as 
small a cross-section as possible without undue 
sacrifice of resistance to buckling and radial col- 
lapse. As a result of this, the secondary lumens 

5 must be contained to the sides of the primary 
lumen and the main body must have a transition to 
the tip section 28 while maintaining the alignment 
of the primary lumen. This is provided at transition 
portion 30 where the tip section is blended into the 

w main body as will be described with reference to 
the subsequent drawings. For the moment, it is 
sufficient to understand that material is provided to 
create a tapered surface at the transition portion 
which converges towards the tip section to provide 

75 a ramp effect to facilitate dilating body tissue as 
the catheter moves over the guide wire and into the 
body tissue. 

As also seen in Fig. 3, the lumen 56 (shown in 
broken outline) terminates at the transition portion 

20 30 in an opening 64 providing access from this 
lumen to the vein when the catheter is in place. A 
similar opening 66 in lumen 58 provides further 
access spaced along the length of the catheter to 
minimize the risk of mixing liquids flowing through 

25 these lumens. A similar spacing is provided be- 
tween the tip 32 which is the end of lumen exten- 
sion 62 and the opening 64. 

Fig. 4 illustrates the use of plug material 68 
which is positioned in the lumen 58 before the 

30 opening 66 is made and prior to formation of the 
transition portion 30. After manufacture, the plug 
material is partly blended through a change of state 
in the material so that it effectively becomes one 
with the transition portion and part of the main 

35 body of the catheter. To illustrate this, the plug 
material is shown with a ghost outline around it 
indicating that there is no real transition. During 
manufacture of course the plug material can be 
positioned using adhesive or any suitable material 

40 to keep it in place and then the opening 66 is 
made later to ensure that it is positioned adjacent 
the plug material to minimize dead spaces in the 
catheter. 

The method of manufacture of the preferred 
45 embodiment will now be described with reference 
to Figs. 5 and 6. As seen in Fig. 5, a tip section 
preform 70 consists of a short tubular section of 
material which has been deformed at one end to 
create a flare 72 sufficiently large to engage over 
so the distal end 26 of the main body 22. The internal 
diameter of the preform 70 matches that of lumen 
54 (Fig. 2) so that a stainless steel rod 74 can be 
engaged snugly in the main portion 60 of the 
primary lumen and then in the preform 70. As seen 
55 in Fig. 5, this step is accompanied by the engage- 
ment of plug material 68 in lumen 58 and this is 
engaged until the outer end of the plug material is 
flush with the distal end 26. 
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Next, the preform 70 is slipped over the rod 74 
into the position shown in Fig. 6. A flexible and 
heavy silicon sleeve 78 is pushed over the ends of 
the main body 22 and preform 70, and further rods 
80, 82 are engaged in the respective lumens 56, 58 
(Fig. 5). The rod 80 is engaged to the end of the 
main body 22 whereas the rod 82 is engaged until 
it touches the plug material 68. With all of these 
parts in position, heat is applied to the silicon 
sleeve 78 by a pair of copper jaws 84, 86 which 
are brought into engagement to also apply periph- 
eral pressure to the materials while heat flows to 
soften and transform the materials into the transi- 
tion portion 30 shown in Fig. 3. Once this is 
achieved, the structure is cooled and the rods 
removed before the tip 32 is tapered slightly (as 
indicated in Fig. 3) using conventional methods. 

After the operations described with reference to 
Figs. 5 and 6, openings 64, 66 are drilled into the 
catheter. Finally the connections are made at the 
proximal end of the main body to complete the 
structure. 

The result of this manufacturing technique is 
that although the lumen containing the rod 74 is 
offset from the central axis of the main body 22, 
there is nevertheless a continuous smooth lumen 
without misalignment provided for the guidewire 
which is aligned between the portion 60 and exten- 
sion 62 (Fig. 3). Further, the use of the method of 
manufacture ensures that there is a smooth transi- 
tion portion 30 tapering outwardly towards the tip 
and providing for dilation of body tissue during 
insertion. 

In a typical structure the main body has an 
outside diameter of 2.3 millimetres (0.091 inches) 
and defines a primary lumen of 0.96 millimetres 
(0.038 inches) and secondary lumens of 0.76 mil- 
limetres (0.030 inches). The material is polyure- 
thane and the main body and tip sections have 
respective diameters of 2.3 millimetres (0.091 
inches) and 1.65 millimetres (0.065 inches). If pre- 
ferred the material of the preform 70 can be of a 
different durometer than that of the main body 22. 
This is useful for instance in forming the catheter 
with a very flexible tip to minimize risk of damage 
to a vein after insertion. 

It will be evident that the catheter can take a 
variety of forms including having more than two 
secondary lumens and component tip sections of 
multiple hardness values. These and other vari- 
ations are within the scope of the invention as 
claimed. 

The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both, separately and in any com- 
bination thereof, be material for realising the inven- 
tion in diverse forms thereof. 



Claims 

1. An infusion catheter having at least three 
lumens for use in providing access in a vein to 

5 different locations spaced longitudinally in the 

vein, the catheter comprising: 

a main body (22) having a smooth outer 
surface and a substantially constant cross-sec- 
tion about a longitudinal axis and defining a 

10 portion (60) of a primary lumen (54) and a 

plurality of secondary lumens (56, 58) sepa- 
rated from one another and from said first 
lumen, the secondary lumens extending axially 
of the body side-by-side and in parallel with 

75 one another, the body having proximal and 

distal ends (24, 26) and the primary lumen (54) 
being offset with respect to the longitudinal 
axis of the main body (22), 

a tip section (28) extending parallelly from 

20 said distal end (26) with regard to said longitu- 

dinal axis and terminating at a tip (32), the tip 
section being of a smaller cross-section than 
the main body (22) and defining an extension 
(62) of said portion of the primary lumen (54) 

25 to complete the primary lumen which termi- 

nates at said tip, the primary lumen being 
continuous as the lumen extends from said 
portion (60) to said extension (62) to facilitate 
the use of a guidewire in this lumen during 

30 insertion procedures; characterized in that 

a transition portion (30) where the main 
body (22) meets the tip section (28), the transi- 
tion portion blending the distal end (24) of the 
main body into the tip section as a gradual 

35 taper converging towards said tip (32) to pro- 

vide a smooth dilating surface to minimize 
trauma during insertion; 

the secondary lumens (56, 58) terminating 
at spaced intervals along the main body, one 

40 of the secondary lumens terminating adjacent 

the transition portion (30); 

plug material (68) contained in the main 
body (22) to terminate those of the secondary 
lumens (56, 58) not terminating at the transition 

45 portion (30) whereby the primary lumen (54) 

provides for insertion in a vein over a 
guidewire and this lumen and the secondary 
lumens then provide access at discrete loca- 
tions along the vein to minimize the risk of 

so mixing liquids infused through the different 

lumens. 

2. A catheter as claimed 1 in which the tip sec- 
tion (28) is of a different durometer from that of 

55 the main body. 

3. A catheter as claimed in claims 1 or 2 in which 
the tip section (28) is very flexible sufficient to 
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minimize the risk of damaging a vein after 
insertion. 

A catheter as claimed in claims 1, 2 or 3 in 
which there are a total of three lumens. 5 

A catheter as claimed in claim 4 and further 
comprising a junction at said proximal end (24) 
and three flexible tubes connected for fluid 
flow to the respective lumens by the junction. w 

A catheter as claimed in claims 1 , 2 or 3 and 
further comprising a junction at said proximal 
end (24) and flexible tubes connected for fluid 
flow to the respective lumens by the junction. /5 

A method of making an infusion catheter hav- 
ing at least three lumens for use in providing 
access, in a vein to different locations spaced 
longitudinally in the vein, the method compris- 20 
ing the steps: 

providing a main body (22) having a 
smooth outer surface and a substantially con- 
stant cross-section about a longitudinal axis 
and defining a portion (60) of a primary lumen 25 
and a plurality of secondary lumens (56, 58) 
separated from one another and from said first 
lumen, the secondary lumens extending axially 
of the body side-by-side and in parallel with 
one another, the body having proximal and 30 
distal ends (24, 26) and the primary lumen (54) 
being offset with respect to the longitudinal 
axis of the main body (22); 

providing a tubular tip section (28, 70) of 
smaller cross-section than that of the main 35 
body and having an internal size similar to that 
of the primary lumen, the tip section having 
proximal and distal ends; 

shaping and engaging the proximal end of 
the tip section on the distal end (26) of the 40 
main body (22) while maintaining the portion 
(60) of the primary lumen (54) in the main 
body and the tubular tip section (28) in align- 
ment; 

engaging plugs (68) in those of the secon- 45 
dary lumens (56, 58) which are to terminate 
remote from the distal end (26) of the main 
body (22); 

applying heat and pressure where the 
main body (22) and tip sections (28,70) meet 50 
to cause plastic flow to create a transition 
portion (30) where the main body (22) meets 
the tip section (28), the transition portion 
blending the distal end (24) of the main body 
into the tip section as a gradual taper converg- 55 
ing towards said tip to provide a smooth dilat- 
ing surface to minimize trauma during insertion 
and penetrating the main section to create 



openings (64, 66) in the main section adjacent 
the plugs (68) to provide access at discrete 
locations along the catheter when engaged in a 
vein to minimize the risk of mixing liquids 
infused through the different lumens. 

PatentansprUche 

1. Infusion skatheter mit wenigstens drei Lumens 
zum Verschaffen von Zugang in eine Vene an 
unterschiedlichen Orten, die longitudinal in der 
Vene beabstandet sind, wobei der Katheter 
umfaBt: 

einen Hauptkdrper (22) mit einer glatten Au- 
Benflache und einem im wesentlichen konstan- 
ten Querschnitt urn eine Lsmgsachse und einen 
Bereich (60) eines ersten Lumens (54) und 
eine Mehrzahl von zweiten Lumens (56, 58) 
bildend, die voneinander und von dem ersten 
Lumen getrennt sind, wobei die zweiten Lu- 
mens sich axial von dem Korper Seite an Seite 
und zueinander parallel erstrecken, der Korper 
proximale und distale Enden (24, 26) aufweist 
und das erste Lumen (54) in Bezug auf die 
Langsachse des Hauptkorpers (22) versetzt ist; 
einen Spitzenabschnitt (28), der sich parallel 
von den distalen Ende (26) in Bezug auf die 
Langsachse erstreckt und an einer Spitze (32) 
endet, wobei der Spitzenabschnitt einen kleine- 
ren Querschnitt als Hauptkorper (22) aufweist 
und eine Verlangerung (62) des Bereiches des 
ersten Lumens (54) bildet, urn das erste Lu- 
men, das an der Spitze endet, zu vervollstandi- 
gen, das erste Lumen kontinuierlich ist, da das 
Lumen sich von dem Bereich (60) zu der Ver- 
langerung (62) erstreckt, urn die Verwendung 
eines Fuhrungsdrahtes in diesem Lumen wah- 
rend EinfOhrvorgange zu erleichtern; dadurch 
gekennzeichnet, dafl ein Ubergangsbereich 
(30), wo der Hauptkorper (22) auf den Spitzen- 
abschnitt (28) trifft, das distale Ende (24) des 
Hauptkorpers in den Spitzenabschnitt als einen 
allmahlich abnehmenden Querschnitt, der in 
Richtung der Spitze (32) konvergiert, uberge- 
hen lafit, urn eine glatte, sich ausdehnende 
Oberflache zur Verfugung zu stellen, urn Trau- 
ma wahrend des EinfOhrens zu minimieren; 
die zweiten Lumens (56, 58) an beabstandeten 
Intervallen entlang des Hauptkorpers enden, 
wobei eines der zweiten Lumens benachbart 
zu dem Ubergangsbereich (30) endet; 
Steckmaterial (68) in dem Hauptkorper (22) 
enthalten ist, um diejenigen der zweiten Lu- 
mens (56, 58) zu verschlieBen, die nicht an 
dem Obergangsbereich (30) enden, wodurch 
das erste Lumen (54) fur Einfuhren in eine 
Vene Dber einen FOhrungsdraht sorgt und die- 
ses Lumen und die zweiten Lumens dann Zu- 
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gang zu diskreten Orten entlang der Vene 
schaffen, um das Risiko des Mischens von 
durch die unterschiedlichen Lumens infundier- 
ten Flussigkeiten zu minimieren. 

2. Katheter wie in Anspruch 1 beansprucht, bei 
dem der Spitzenabschnitt (28) eine von der 
des Hauptkorpers verschiedene Durometer- 
Harte aufweist. 

3. Katheter wie in Anspruchen 1 Oder 2 bean- 
sprucht, bei dem der Spitzenabschnitt (28) 
ausreichend flexibel ist, um das Risiko des 
Zerstorens einer Vene nach einem EinfOhren 
zu minimieren. 

4. Katheter wie in Anspruchen 1 , 2 Oder 3 bean- 
sprucht, bei dem es insgesamt drei Lumen 
gibt. 

5. Katheter wie in Anspruch 4 beansprucht, und 
aufierdem eine Verbindung an dem proximalen 
Ende (24) und drei flexible Rohre aufweisend, 
die durch die Verbindung fur einen Flussig- 
keitsfluB zu den jeweiligen Lumens verbunden 
sind. 

6. Katheter wie in Anspruchen 1 , 2 oder 3 bean- 
sprucht, und auflerdem eine Verbindung an 
dem proximalen Ende (24) und flexible Rohre 
umfassend, die durch die Verbindung fOr einen 
FlussigkeitsfluB zu den jeweiligen Lumens ver- 
bunden sind. 

7. Verfahren zur Herstellung eines Infusionskathe- 
ters mit wenigstens drei Lumens zum Ver- 
schaffen von Zugang in eine Vene an unter- 
schiedlichen Orten, die longitudinal in der 
Vene beabstandet sind, wobei das Verfahren 
die Schritte umfaBt: 

Bereitstellen eines Hauptkorpers (22) mit einer 
glatten AuBenflache und einem im wesentli- 
chen konstanten Querschnitt um eine Langs- 
achse und Bilden eines Bereichs (60) eines 
ersten Lumens und eine Mehrzahl von zweiten 
Lumens (56, 58), die voneinander und von 
dem ersten Lumen getrennt sind, wobei die 
zweiten Lumens sich axial von dem Korper 
Seite an Seite und zueinander parallel erstrek- 
ken, der Korper proximale und distale Enden 
(24, 26) aufweist und das erste Lumen (24) in 
Bezug auf die LSngsachse des Hauptkorpers 
(22) versetzt ist; 

Bereitstellen eines rohrformigen Spitzenab- 
schnitts (28, 70) mit einem kleineren Quer- 
schnitt als derjenige des Hauptkorpers und 
einer InnengroBe, die ahnlich derjenigen des 
ersten Lumens ist, wobei der Spitzenabschnitt 



proximale und distale Enden aufweist; 
Gestalten und Eingreifen des proximalen En- 
des des Spitzenabschnitts an dem distalen 
Ende (26) des Hauptkorpers (22), wahrend der 
5 Bereich (60) des ersten Lumens (54) in dem 

Hauptkorper und der rohrformige Spitzenab- 
schnitt (28) zueinander ausgerichtete gehalten 
werden; 

Eingreifenlassen von Steckern (68) in diejeni- 

w gen der zweiten Lumens (56, 58), die entfernt 

von dem distalen Ende (26) des Hauptkorpers 
(22) zu verschlieBen sind; 
Anwenden von Warme und Druck, wo der 
Hauptkorper (22) und Spitzenabschnitte (28, 

75 70) sich treffen, um einen KunststofffluB einen 

Ubergangsbereich (30) hervorbringen zu las- 
sen, wo der Hauptkorper (22) auf den Spitzen- 
abschnitt (28) trifft, wobei der Obergangsbe- 
reich das distale Ende (24) des Hauptkorpers 

20 in den Spitzenabschnitt als ein allmahlich ab- 

nehmenden Querschnitt, der in Richtung der 
Spitze konvergiert, ubergehen lafit, um eine 
glatte, sich ausweitende Oberflache zur Verfu- 
gung zu stellen, um Trauma wahrend des Ein- 

25 fOhrens zu minimieren, und Durchdringen des 

Hauptabschnitts, um Offnungen (64, 66) in 
dem Hauptabschnitt benachbart zu den Stek- 
kern (68) zu schaffen, um Zugang an diskreten 
Orten entlang des Katheters zu liefern, wenn er 

30 in Eingriff mit einer Vene stent, um das Risiko 

des Mischens von durch die verschiedenen 
Lumens infundierten Flussigkeiten zu minimie- 
ren. 

35 Revendications 

1- Catheter de perfusion ayant au moins trois 
lumieres servant a acceder a une veine a 
differents endroits espaces longitudinalement 

40 de celle-ci, ce catheter comprenant : 

un corps principal (22) ayant une surface 
exterieure unie et une section sensiblement 
constante autour d'un axe longitudinal et 
contenant une partie (60) d'une lumiere princi- 

45 pale (54) et plusieurs lumieres secondaires 

(56, 58) separees les unes des autres et de la 
premiere lumiere, les lumieres secondaires 
s'etendant les unes a cote des autres paralle- 
lement a I'axe du corps, le corps ayant une 

so extern ite* proximale (24) et une extern ite* dis- 

tale (26) et la lumiere principale (54) §tant 
6cart6e de I'axe longitudinal du corps principal 
(22), 

un trongon de bout (28) s'&endant a partir 
55 de I'extr^mite* distale (26) parallelement a I'axe 

longitudinal du corps principal et se terminant 
par un bout (32), ce trongon de bout 6tant de 
plus petite section que le corps principal (22) 
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et contenant un prolongement (62) de ladite 
partie de la lumiere principale (54) pour com- 
pleter cette dernfere qui se termine audit bout, 
la lumiere principale etant continue de ladite 
partie (60) au prolongement (62) pour faciliter 
I'utilisation d'un fil de guidage dans cette lu- 
miere lors des operations d'introduction, 
caracteris§ par le fait 

qu'il comporte une partie de transition (30) 
ou le corps principal (22) se joint au trongon 
de bout (28), cette partie de transition fondant 
I'extrgmite distale (24) du corps principal dans 
le trongon de bout sous forme de r£trecisse- 
ment progressif convergeant vers le bout (32) 
pour fournir une surface unie de dilatation pour 
r§duire au minimum le trauma lors de Intro- 
duction, 

que les lumieres secondaires (56, 58) se 
terminent a des endroits espaces le long du 
corps principal, une des lumieres secondaires 
se terminant prds de la partie de transition 
(30), et 

qu'il comporte un bouchon (68) situe dans 
le corps principal (22) et formant terminaison 
des lumieres secondaires (56, 58) qui ne se 
terminent pas a la partie de transition (30), 

grace a quoi la lumiere principale (54) 
permet Introduction dans une veine sur un fil 
de guidage et cette lumiere et les lumieres 
secondaires permettent ensuite I'acc&s a des 
endroits distincts le long de la veine pour 
nSduire au minimum le risque de melange de 
liquides apportes par les differentes lumieres. 

2. Catheter selon la revendication 1, dans lequel 
le trongon de bout (28) est d'une durete diffg- 
rente de celle du corps principal. 

3. Catheter selon Tune des revendications 1 et 2, 
dans lequel le trongon de bout (28) est tr&s 
souple, suffisamment pour r^duire au minimum 
le risque d 'endommagement d'une veine 
aprfcs introduction. 

4. Catheter selon Tune des revendications 1 , 2 et 
3, dans lequel il y a au total trois lumieres. 

5. Catheter selon la revendication 4, comprenant 
en outre une jonction a I'extr6mite proximale 
(24) et trois tubes flexibles raccord£s pour 
I'amenee de fluide aux differentes lumieres par 
cette jonction. 

6. Catheter selon Tune des revendications 1 , 2 et 
3, comprenant en outre une jonction a I'extrg- 
mit6 proximale (24) et des tubes flexibles rac- 
cord£s pour I'amenee de fluide aux differentes 
lumieres par cette jonction. 



7. Procede de fabrication d'un catheter de perfu- 
sion ayant au moins trois lumieres servant a 
acc^der a une veine a diff^rents endroits es- 
paces longitudinalement de celle-ci, ce proce- 

5 de comprenant les phases suivantes : 

fourniture d'un corps principal (22) ayant 
une surface exterieure unie et une section sen- 
siblement constante autour d'un axe longitudi- 
nal et contenant une partie (60) d'une lumiere 

10 principale (54) et plusieurs lumieres secondai- 

res (56, 58) separees les unes des autres et 
de la premiere lumi&re, les lumi&res secondai- 
res s' etendant les unes a cote des autres 
parall&lement a I'axe du corps, le corps ayant 

75 une extremite proximale (24) et une extremite 

distale (26) et la lumi&re principale (54) §tant 
ecartee de I'axe longitudinal du corps principal 
(22), 

fourniture d'un trongon de bout tubulaire 

20 (28, 70) de section plus petite que celle du 

corps principal et ayant une dimension int6- 
rieure semblable a celle de la lumi&re principa- 
le, ce trongon de bout ayant une extremite 
proximale et une extremite distale, 

25 fagonnage et application de rextr6mit6 

proximale du trongon de bout sur Pextremite 
distale (26) du corps principal (22) avec main- 
tien alignes de la partie (60) de la lumiere 
principale (54) situee dans le corps principal et 

30 du trongon de bout tubulaire (28), 

engagement de bouchons (68) dans celles 
des lumieres secondaires (56, 58) qui doivent 
se terminer a distance de l'extr£mite distale 
(26) du corps principal (22), 

35 application de chaleur et de pression a 

Pendroit oCi le corps principal (22) et le troncon 
de bout (28, 70) se joignent, pour produire un 
dcoulement plastique pour creer une partie de 
transition (30) a I'endroit ou le corps principal 

40 (22) se joint au trongon de bout (28), cette 

partie de transition fondant I'extrgmite distale 
(24) du corps principal dans le troncon de bout 
sous forme de r£tr£cissement progressif 
convergeant vers le bout pour produire une 

45 surface unie de dilatation pour reduire au mini- 

mum le trauma lors de I'introduction, et perfo- 
ration de la partie principale pour cr6er des 
ouvertures (64, 66) dans celle-ci pres des bou- 
chons (68) pour permettre I'acces a des en- 

50 droits distincts le long du catheter lorsque ce- 

lui-ci est engage dans une veine, pour reduire 
au minimum le risque de melange de liquides 
apportes par les differentes lumieres. 

55 
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